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(54) LED DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct differences of 
luminance characteristics for every LED element in an 
initial stage by performing luminance corrections to 
display data to be expressed with R, G. B while using 
luminance correction factors which are preliminarily 
set every LED elements. 

SOLUTION: A display data generating part 3 develops 
display code information from a transmission part 2 to 
dot pattern data capable of being recognized by an 
LED display part 5. A display data buffer part 4 stores 
the dot pattern data in one screen unit of the display 
part 5. A luminance correction factor storage part 6 
measures luminance characteristic of R. G. B data of 
respective LED elements and stores luminance 
correction data so that the luminance of the whole of 
the LED display part 5 become uniform. A corrected 
display data generating part 7 corrects the luminance 
of the dot pattern data ant transmits the corrected 
display data to the LED display part 5. That is, a high- 
quality LED display device is obtained by storing luminance correction factors of respective 
LED elements and by correcting the unevenness of luminance due to differences of individual 
bodies of the LEDs being in the initial stage while applying luminance corrections to the 
display data. 
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(54) mm<f>^»} LED^^iS 



(57) iwm 

•r — ^ L E DS^gB 5 1 Brffi*{4-Cfe*fi-r 
— :7TlfB4 L ED«^gP5 OJSfeA^ &«I*J 

J; 5J-^«>6>ttfc, LED«^^g8 5<D«-LED^^ 

IStSSB 6 JclSIt $ ^^T V ^ 5 «• L E D Ig^WiSiSffiiE^lgc 
7 Sr*i-?.*^®J«N>SB 1 i: ^ Sr*i-5 L E D^S^ggSo 





1 

^i/^— /K;iJ;i9fi|j5g^n5LED^.T5:gl5i:, ;iCOLE 

D^TjiW^m^ OLE Dm^<o^i^y:ty^m'^-t^^ 

MWgB;a^ MiSLED^^a5{ciM-r5SS^tS^Sr=i— K 
\^X-oXS.iS^ i^vtc 3 — Kit fltrlE LED 

^<y7r^t. ttrfELED^;^gB<^JWaAvSr«l$iJi-^> 

J; 5 (t^nitrnm^ l e D^^<^»*ttiE«»*5|& 

j/7rla5d>t.ttS;^$tt5LEDS^gB©lIIiffi^(D Ks/ 
L E D||5^0«ia[M]E«flci: J; I? WE^^t* 

5:*^ LttiiEL E nmiTT^m^mm-r^WEm^^— 
^'^fifegei: *^p>figoTv>^ ;i t Sr^tmt-r-s L ED^^ 

Iii!*:«2l ii!*3S^^rfSttOLED^^^^«^;l*^v^ 

flfffE^S^T'— iJ'^J^SB;^^ tt(fSLED^;^gl5<^#L 

m ^ LED m=l-(Dm:^.^.nm^ Sr mJi2±fi:oit^ 

[if*«3l if*^l^c:fB«<OLED^5^^ff^C*5^^ 

EDm^^<D^s,^c*r^rBiSrffig-r5iEa#s^WL. r 

OffiM^^f^i J: o Xffig $ nfc L E D *^»^a^.«-p# 

[W*^4] w^}^^l^cf^^<^LED^^^fi^ctJ^^ 

MIES^t'— :J^i^figg|5;65, WfSL ED^;a^Si5<D#L 
ED3jl^«)^ffi^*T«FraSriegi-5ffig^&Sr*U, r 

omm^m^ i o Tie® ^ tt^ led ti^ 

TMi&r^n. fttFiaeiigS^^ stFiEiES^SJCioTjeS 
^ttLfc«-L ED*^W^||;^,*r^FHl^fJia±{Ii©J§^# 

m^'mm-r^ :i i: ^mwct-r^ l e d^.t^^Bo 

Ili*Il5] 1g^®(^L ED^^CDft-g-tfTfc^L ED 
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D^S^SBro^g/r OLE D*^-<D;t-:^/3j-7 ^Um-T^m 
^M?S'&15tA^e>''j:-5LED**^B(-*5V^-r, IfjfSLE 

D^^a5(D# L E D^^=-(o^ffB#»s §r 1^111 -rsiwsit 

aia5S:{ix.5.i: Mta^*$iJ^lfl5*s, WtSLED 

nfc 3— Kit# SrtfflELED^^gBO Ks/ h^<^~>^'T 

10 immm^X'^^-i-^m^v'~^^<-y:^T&t. mrlEL 
# L E Dig^^K>]^^^gJE«|g:*^^&S^ ^tt-cv^5»*ttE 
5LED*fl^gB(DiiifB:5><o Ks' h^-?:?' — >-7'— ^ t^ij 

mmmmiEm^mmu j-iEtt ^ ti-c v ^ ^ # l e d ^^=-0 

[li*^6] =gfc^B<Z)LED^^^(D«-&^*:-Cfc-5LED 
-'WfdilJffiffig^n-SLED^^glJi:, rOLE 
D ^^gC oi@ >!r (D L E D (?) :7 5r ftiJ 5 * 
30 ^^|Jpap^:;4^e>^j;5LED^*^E{c*5^^■r. mFlE*^ 
M^gBAs. WfSL ED«^gi5t;::>it-r-5«^1t^Sr=i— K 

■gilgUJClioXSrm^iXfcn— Kft^SrttrlELED^^ 

SrMIB L E D^^gBO 1 Hffi¥ffit?*&iSft-r5«^7^— ^ 
/^s/^rgBi:. fltif2LED^*gi5cDj^ia<OA<^W^Sri^l 
aSL. tfIfELED^*gBroJSHfcA:45^5^tL^i:V^i:#M 
fSL ED^^gCS:«^^t-r5-fe>U-gBi: Srfflx.fcr i: 
40 Sr4#1Sfti-SLED«^ISB„ 

[i»*«7] «IS<e»LED*T-<^m-&^-C$>aLED 
^v^ci.— /WciJ;i3 4ifig^^T,.5LED^*gCi:. CIWLE 
D^;^gt!(0<@>«r © L E D|g^=^<0;j-:^/;^7 SrSUp-T 5^ 
;^^|Jpg^5^:;6^t./i:SLED^^^^SiiSo^^X. SfriS*5^ 
SfJiSlg6;6^ iiJfELED^ii%gi5|c>!t-r2)^^1t«Sr=i— K 

50 SrHMi2LED^;^gp0 1piffi¥t£Trteft^-ra*;T^7'— ^ 




jSB^O/^ ffl A L ?i 1/ ^ ^ *J»f ^ tbfc ^ ^ HtlfG L E D 
[0 0 0 1] 
[0 0 0 2] 

K (LED) SrfflV^T«^^^^5«^^««. LED^ 

[0 0 0 3] EI 1 o o.L E D^^a^Sti 1 ocoS:^Sr1S 

^(^LED«^=-(^ Vy v^<^—iy\z.^^m^'r^^^^ 

a-CfcoT. ^^$yiWg|5liSti;?LED^^g|5 5;5*e>flf^ 
HS-^^^^:^-r5o ^^MtBJgUlfi. LED*:^gP5(;i 

^<^ — l^y'--^ Sr L E D^^gB 5 CD 1 m^^^-^^m-t 

^nst^h L ED^^gB 5 o 1 ^i^ffi^>/^ffte3l$^^s 

— :^^^S^:7TgB4(^LED^^gR5(^^L. 

J^±t-J:!9. LED^;^gi5 5S:«^-t- 
5ffl>^<DLED^^(0;r>^/;r>^:6S$ij^$tt. LED^ 

[0004] 

[«M;65^^bj:5i:t-5SS] JiigOLED^^SH 
5jKn;6^fc^o ^^rt^tC±oX<@^OLED 

^fflLTVN^t. ^ffl^.fl^^rp1cDev^LEDm^^^:«r^ 
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[0 0 0 5] Lfcd^oT. r.(D± 5 ^^L ED^:^i^^T' 
t>fc5o effi^£fflNFt-ffa^g;TS:^CfcLEDm^^iJ® 

fti&TSr^ l:TV^* V^»f L V^ LED t LfS: ntl 
10 tf/^e>?feV\ LED^T•:65^M^:brv^^;6^:6-<o^t^J^-r 

^/cti^O^-^flc-cfc^LED^v^r.-— /i-SrWiLi: UT 
fc L E D -^e ^ — /ucD ^glNP^ ;d5 i^) X V ^ :^ V ^ X $) 

^*r^ra<OMV^L ED^T-^JSriP-bfc^ 0 ^>^k:LTV^>i 
V^LED^^:65^^$^i^TV^5{ct>;6^;6>t>fci^, 
^i*:^: LX3W«^^Sr^CTV>5^^. #<tiLED^ 

® i?)X^S?^r>S :i ^ (c/^ 5 :i ^ :d5 o /co 

[0 0 0 6] i.fc7b^ox^^m<Dmmyx^ m^^m^m 

it 5 L E D m^<^>i@ >Jr <DJe«#t4<D^< ^ :y =^ J: -5 
^^Pffi0^tc< $Srffi«-ra^&Sri®;?i:rcLED^^ 

[0 00 7] 

li5S:«itJ:iS«<DLED^^3gB«:. ^fS^BcOLE 

D^^^i^^m-^tt^xfea L E D^v^zr— /H^<t 19 m^^^ 

30 -5 L ED^:^gPi:, ^ <D L E D*;^gP<0^@>5r O L E 

^F-<0:^^^/;^:7S:$iJfti-r^S^$iJ^g5t LED 
S^3ge^-*5V^X. «^SOffligP:d^ LED*^gB(c^ti- 

LX_hf^i:(^ig^^^:d-fc§{t 

«SrLED*^gS<D Ks/ >'7^— iJ^JiiJgM-rS^ 

— ^-^^ 5: L E D^^gl5<0 1 ill®^{SX*&,^ft-r 5 
S;^7^-i5^^<s/:7rS5^s L ED^;^gB(0»S^^Sr«3 
ffl-rs J: 5 l-^*?> e>ttfc«- L E D|g^P<7>J»lSM:E«l^;a5 

40 ^&«^l^^^xv^5j^sttJE^^is^gg^5t. mTf^v'-i^y^y 

'7rgP;6^6>ai;^^ti.5LED^^gB(D liHS^J^O Ks/ h 

tm&mjEmwcmmm^mm^tix\^^^ 

# L E D *^0»««iE«^ ^ J: 9 ttlES^x — ^ 
^^LL ED^^gi$t^:i^m-f-^«jE^-i^^->5^^^gB^ 

[0 0 0 8] m^m 2 {cifittto L E vm^mmn^ it* 

^ 1 (-f5«c<7) L E D*^igB^-*5V^X. ^J^iSfe^ 
50 g[^i£tc ± o XgLjil $ n/c# LED *^C0ma.*i*T^Fp1 




[0 0 0 9] iS*il3ic:|E«(73LED«/Tt^B«. W* 

^il^-fE«cC0LED^^3ga{^lt^^^r, ^^t"— 

± L E D*?-(Dma[;^,*rR5FF^;5JB'r^C> L & vMfit-i^ bfc 

[0 0 10] it*«4(CiEtt(DLED^^3ggtt. IS* 
«l^^:iB«^(OLED^^i^«Jw43^^T, ^^7='— fJ'^fiK 
, SB^N LED^:^5:gB<0#LED*^^(^5mS[-^^«'^P^Srle 

t ^ . L# vMittcia Lit L EDmi-(r>m 

}es$nfc# L EDigT-«)iiSf;^,ft-^r,gsr±fiz:«oiS'&^ 

[0 0 11] if*ii5(c:fSttOLEDS^^gtt. ^» 
fiOL ED*^=-CD*-^«iX-fea L ED^v?^.— yHd i tp 
fli^Stt^LED^S^aSi:, r.<OL ED^^g5(Offl.<r(D 
LED ^T-O:^ >' ^mm-t^m^U'^^ ht^^fS: 

5LED^^3Sg(C*JlNT. LED^^gl5«)#LED^ 

Ut^ LED^^g|5cDJWS-^7Sr«J$y-r-5J:pJ::S>t)f> 
L E D 5g^^(Z>ff«MjE^Sd5*5iW S nrv ^ 

^miEm^m^m^mm. ^ i^x v ^ s # l e d m'=f-<r>n& 

miE^mit »c i •? MjESS^t'— Sr^^ U L E D^^^ 

xtk^^fht^i^.ttmu&T'—^ \z.m-^%^-L^x:)m=f-<r> 
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So 

[0012] if 6 i^um<o L e D^^igstt. mwc 

«!^*$:}x5LED*^g|5i:. r (^L ED*^g60<a^ O 
5LED«*3gg(C*SVNX. *;T^*JMlg6d^ LED*^ 

05 K y h /^rJ^ — ^'t'— ^ L E l>itm^(r> i Biffi^fiiT? 

^S^-TS^^Rt'— ^^-^s/:7Tgi5i:. LED^^gB<o;iffl 
OAcO^MSrMttJL. LED*;^gBOjgia(cA;4J#^L 
T^v^t # L ED^^glJSrMS^t •t■-5■fe:^^■!^gB^ Sriiix. 

[0013] ii*^ 7 fClSftO L E D^;^SStt. Ig^ 
<a O L E D ^^^<^*-g-f^X-fc 5 L E D ^ i^a. — /UJC J; tj 
20 «^$*t5LED*5^gBi:. ^ <D L E D*;T^gS©{a>sr <0 

SLED^^^g{r*5VNX. ^;^S!jpgl5;4^ LED^^ 

3— Kit« SrLED^S^gBO h^<^ — Vt^— ^{cJi| 
M-rs^^T"— ^ifigSBt. ro^^T^— ^^^SBd^Pj 
<0 Ks/ h^N^— ^'T^— :?SrLED^;T^g|5<0 ISfffi^ffi-C 

[0 0 14] 

<mm<omm i >ei i st i <o«wt;::«-53iifi<D 
mm^^-rh<r>xhi>o Ei^«>LED*s^3gaw:, 

S<W?F5 1 Ji^T>'L E D^^gU 5 *>e>/j;oXV5o 
40 if^f^Ul^^^X^^^o 'Gi*a5 2tt. LED^*g6 5 

■To «*x-i5'^^gg3tt. i5)ilgB2d-e>A;f7$nfc* 

fT^=i— vmn^ L E D^.T^SB 5 t^m-^'^m^i ks/ 

— i^X— ^(CilMU *3ts L ED^^gS50#LED 

h ^< ^ — Vt"— ^^LED^^g|550?l®a5 i^fi -f 
50 -rSo )W««]E»IS:iEeg|J 6 tt, if^«>=&LED^?-(D 




WT'—f (R, G, Bx— <Ooh<Oi!,m/3: 

- ^ ^fiESP 7 tt. iS' ^fiESU 3 J; •) ® M ^ tt;fc 

lEti $ n-C V ^ 5 # L E D *^-(D»SMiE^.S5c»c J; t) 
L E D^;^?!B 5 '^jtim-r 5„ 

[0015] Jeiitcj; D , if*^ 1 cD%?gic * 
L ED*^CDJ^fti^ttlC^fS;Ufc]®SttiE^>m^lEtiL 

I3> «J»ilfePglJl*5ft5LED^^Ofi«:»Cj;5)lfSA 
^Sr^^iEU iSiijM©LED^^SIfiSr*^-t-5rtd5 

[0 0 16] <mM(omm2>m2^pmvxss^m2. 

t);is^v\ IIJS©?i^fS2<0!|t^tt, ^^t'— rJf^^gCS 

L E D (o^©,^,*ri^F^ ^i^^i- s j^fl-^p^isat^ 3 
1 SrrtKLfc^^7''-^'*fiS;$B3 oSrilxfcrtJcfc 

5„ ^,*r^F^?tSigB3 l-caCtti^*Xfc=&LED^T-W|g 

[0 0 171 02»C^-f-g9*JS2K>«igi!:J;tt«, 

X— ^^^SB 3 (d L E D*^g15 5 <^^a,^,*rNFWSr»ffi 

■r S ^«-^F^SISSC 3 1 S-i^jS L. 2 Sr^ L-r^g- 

L EDKl^<D^«^fl-^FflSr±ifi[<0«<&g|5l;ieil|-r-5 r 

[0 0 18] <IIJfe©J^fi3 >E|3 $r#figLTiS*^3 
-;?*J5S;gl5 3 0(::F*1)S$n/c^*r^r«m^a5 3 l-t?©t±5 
fci:*. ^WLED^^fCgiLr«IE^^fBlggB6lC|E 

[0 0 19] ^,iT^FBlja»9J 3 lX'1S.tii^tltciiM(OL 

L. mmmiE9f^mmiE^ s w l e nm^commmE 
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[O O 2 O J L-rit*3S3<O^K{Cj;tttf. LED 

i,Z.ht^X^. LED^S^gB5(^iija&(^±$ii-, 

[0 0 2 1] <|glife(Dfl?S4 >iS*]S4©^l£<0?F^^ 
^.03, I114S,T>*|215 Sr#^.LX!ttl^-r5„ ^IScojg 

10 ?ll^§|5 3 Itt, ei^a5 2A^p5(0*^7^— ^SrSft-C, L 
EDi^^ir K^P^aSriSJ^b (1214 : ;^7"s':7'S l) 
OR, G, B (5^, #) o-en^*ixro^*r^F^*;* 

^'i^fi-S (;^XS'7*S2, S3) „ »flE«iE«tic^iFIE 
20 ffft*|jE«»Srli^|!g7'7^(0*tjE*m^ (^T'S'^S 

ei^^^is^fctot b-ceiMifB2(c>Etb^<^S'^'ex.2) 
(;^xy7's7) , tJiJKoMSAS'^c^nst. jjcror K 

LT±ai<7>toS^^jlU. ^-C<DL ED^^(C^bX«!■ 
S^S|«•T-rSt (X7"s/7'S8) . :s:t>\ irKU';=^S 
OL ED*T-lcS*LXl^CtoSSr^3S-t- (;^7"s':7-si 
SAT) o 

[0 0 2 2] mm^.ttmnhm&miE^Mk(omm'X. 

(0~tniax) ^W^^^O, tl , t2 , ••• , t ma 

S«jE«IS<0*;*cffitt*«;fe*r^F^ t max td^tfC-f-^o 
[0 O 2 3] «±tJ:J;iJ. LEDmT-W^,«"^^fflS:^l- 
^©^,fl'^F^(OgV^LEDig^=-Jc^LTi®aM 

40 «^jess^»s) = (i5^»*) X mAmiEmw) 
xh *) . LEDm^(omm.^^nmmA^^</3:^iit'^it 

[0 0 2 4] j3c(j:, mM(omm4izm^(OLEDm^m 

1 tt^i^Se 2 5r^^ \^X-&mm\z^ L E D*^^c7)||« 
50 ff^7'—$'^LEDm^U5\CMl^Xtti:fJ-t^a 




[00 2 5] mMm4 (cfsitco^gpjt^ctttHr. mmmiE 

tchb. LED^*gB5(DiijKS:r^±$it. */c. LED 
T-^5/c^. LED^^(;5jKa[;d5»ftttlE^^^^iEgI5 8 

[00 2 6] <nm<Dmm s>me ttis^^s s (o^jsto 

^515 1. LEDS^gI5 5^t>*3®*^^[tia5 1 0;5^ib«^$ 
tbTV^6o »S1tH:lSBl 0O«ltUffi:;^S:*0iat-5/cie>(c 

jws^ttsaj 1 o tt, »stna:ssHfigi5 1 1. wfttn 2 

gPl ltiffly^*Hfe(OLED^^O»*^jEL<<^lffii--< 

tfi 2^5iEL<j®^Mm^^Tv^r^o>/m^$rai^'f- 
^IRr'f^?i<. LED^^^B-^(Dfl:i!iS:A^. tu< 

O <Of^»NP(C*5 V LED m^C^'^|Hl<7)«|£jb»«;5St(r 

001^— L E D*^=-o<tm»*^ — ifi:-r6 ;6^j5-Sr*iJ^ 

MjEx->5^ S:i§lttSi-5 ht^\^. m&^tim 1 0 (OMttS 
y"-^ ^^mn 2 Srrfh LT Ji€t<Ojg^g|5(2:*f l.mm'r 

[0 0 2 7] JWSI^mifUl 0^cJ;t)Mt^$tt/cjW«7^- 
>5^O^!El3®^^:MLE|.7S:#figLTIaMi-5o mm&xm. 

^> ^^Mt^gi5 1ttl#@(OLED^^^^^^;S5l:T$^ 
-5 (;^^5/:7-S 1 1) o jteae^^ailfBl Oti^cDLED^ 
^oW^Sr«lttiL (:?^^s'>^Sl2) . ^o^lttiT^— ^ 

tt. #LED*^tc:^-r5^lH]coj5^*:^ai^mtmI[Hl<o 

^oittJjfemSrfEtS-r^ C^T^s'iT^s 1 4) o »:t-3W* 
X— i5^^J0fS^9(i. [rI— LED^T-t^^-r^^lHlirmJ® 

5) . m^ti^-iki.^si\i^t%\x. m&m-JE%m^jE.ns 

;65ffiS«iE^>^c7)^iE5r^TV^ (;^7^iy:7-s 16). MS, 
m'JE^MW^Ue\z.i^m\^ C^^y^y-y's i 7) . 

aglSlti-tOLED^T-i^^SjtT^^'S (;^7"5':7-Sl 
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8) o ^mnrnt-^i^fcm^^. :^Ty^s i 
vm^^rm^-^^ c^Tyy's i s) o i^^MtwsBi 

L E D^^gB 5 (D±l. EVm^\^M JiiE(D®iS;65 
^Tipn/c;O^Sr*|J»fb (:^'ry:fSl9) , ^LED^^ 

OL ED^^Sr^Stt'^-^ (;^7^5/:7-S 2 O) , 

S 1 1 j!^T<^)*3;SSr^LED*T*l-*t-r^*Q;S;d\^T-r 
^^-C«i5Si-o ^LED^T-Jc^^LTilBcOisQfiS^i^j^T 
10* Lfc?.. >Ei^gP2tl_bfiE<?^Jg^SC{;i^b#LED-=ev?zi. 
— yi-<0«iai]W*1S«S:e3i|-r^ (;^7^5/:7^S2 l) « 

[0 0 2 8] JWJitCj;*?. IS*«5tCiSgEO%P>gtCj:tL 
a, LED«^gB5<0^.*r^»SiS«^^^*llffllg|5l(0 
Villas 2 Sr^ LT±ffiO}t^a5(c^5;SL^ r t :d>X^ -5 /c 
Jbfit^ji^gUT-tt. #LED^^(^ttffl4^tMSriem 

Sri^fciirarticj;!?. L ED^^O^a^,*T^Pa<^>li 

x> L ED^^aJ5c^®H?rr^a-b$i^. :*/c. led^ 

[0 0 2 9] <mM(Dmme>mB\'xm^^e(Dmm(o 

mUls LED^^giSS, SlK-fe>-1^gi5l 4;6-bfl|^$ 

ttxv^ao ^:^sypgpi^i. esiSB2. m^^—'^±^ 
-fe^^i^gpi 4t^, i.Er>m^U5<Dmm<oA(7)^^ 

Sr^^ffib. S^T^— i5^^t^gi5 3 2 l^:3l^ai*r'5o ^^7^— 
iJ^^figgPS 2fl, -fe>^1fgl5l 4(C:J:!9 LED^^giSSCO 

;iia(;iA<^#ftSr«imb/i^;6^o/c:^-^. -(Sfci^cDm^ 

>S*rOiej.S{4;55/^v>t><^i: bX. L EDS^giS 5 <?:) 
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